Simulating age-related optical changes in the human eye.
The decline in visual function observed in older adults has been attributed to a deterioration in optical quality, decreased neural function, or a combination of both of these factors. One way of separating their contribution is to design a simulation of the optics of the elderly eye and examine its effect on the visual performance of younger observers. The age-related reduction in pupil size was simulated by the administration of an ophthalmic miotic drug, whilst a neutral density filter was included to account for the increased absorption of the ocular media. An optical cell containing a critical concentration of 500 nm diameter polystyrene microspheres in suspension was used to simulate light scatter. The spatiotemporal contrast sensitivity of an older group of observers was then compared with that of a younger group with and without the optical simulation. The contrast sensitivity of the younger group was consistently better than that of the older, and the presence of the optical simulation produced no significant effect on performance. This suggests that, under normal viewing conditions, it is primarily neural factors which underlie the deterioration in visual quality experienced by older observers.